. Changes in mortality have been well documented, but less is known about recent morbidity changes and the consequences of these changes. Alternative scenarios present either a "hopeful" or a "pessimistic" future. If the age of onset of chronic disease increases relative to average life expectancy, there is a "compression of morbidity." This "hopeful" future model is predicated on behavioral and preventive strategies (Fries, 1989) . However, if both chronic conditions and survival rates increase, prevalence rates of chronic conditions would rise dramatically (Rice & LaPlante, 1988) .
There are little data and no agreement on rates of health changes associated with given mortality changes among older minorities. Data from the National Health Interview Survey and other national data sources show that despite advances in Black life expectancy, the differentials in health between Blacks and Whites remain pervasive (Manton et al., 1987) . In a sample of 3,050 Mexican American persons age 65 or older in the Southwestern United States, Markides (1994) and his colleagues found that the odds for functional impairment associated with specific medical conditions, especially stroke and hip fracture, were higher than for non-Hispanic White populations. Higher rates of functional impairment among community-dwelling elders, they concluded, resulted from lower rates of institutionalization and suggested that the community-based services designed for majority populations may not be appropriate for older Mexican Americans. Similarly, Dwyer, Barton, and Vogel (1994) found that Black elders were much less likely to be institution-alized than their White counterparts in rural areas where community-based services, especially those targeted to individuals with the most severe disabilities, are least likely to be available.
Until recently the geriatric concerns of American Indians were minimal, simply because they did not live long enough to have the problems of old age (Rhoades et al., 1980) . According to the 1987 Survey of American Indians and Alaska Natives, however, the burden of chronic disease among American Indians and Alaska Natives is rising (Johnson & Taylor, 1991) . American Indian populations age 65 and older regardless of region or locality (urban or rural) have higher percentages (when compared to Whites) of disabilities that prevent their use of public transportation, and 71% of all American Indians over age 60 suffer limitations in their ability to perform activities of daily living (Manson & Callaway, 1990) . Nevertheless, the relationship between chronic illness and combinations of illnesses, health behaviors, and functional disability is virtually unexplored in older American Indians.
The purpose of this article is to explore patterns of morbidity and comorbidity among older American Indians, examining differences between urban, off-reservation rural, and reservation residents. We will explore the relationship between co-existing chronic conditions, demographic characteristics, health behaviors, and functional status, using data from a comprehensive survey of older American Indians. First, however, we review the literature on older American Indians and their health.
American Indian Elders
The 1990 census reported more than 165,000 American Indians over the age of 60 in the United States (National Indian Council on Aging [NICOA], 1992) , and the Indian Health Service estimates that 59% are included in their service population (John, 1994) . Although older American Indians share many characteristics in common with other minority elders including poor health, lower life expectancy, disproportionate numbers in poverty, and large extended families, these indigenous elders are both unique and heterogeneous (John, 1991) . For example, they represent approximately 300 federally recognized tribes, nearly 200 Alaska Native villages, 100 state historical tribes, and several dozen tribes with no formal recognition, and they speak more than 100 languages (Manson & Trimble, 1982) . Although the majority live west of the Mississippi, more than 20% reside east of the Mississippi. Michigan's American Indian population ranks 10th in size among the 50 states, with 4,328 age 60 and older (U.S. Bureau of the Census, 1990) .
A demographic transition is occurring among American Indians, similar to that being experienced by other ethnic and racial minorities. Although American Indians age 60 and older are a relatively small group in absolute number, they are among the fastest growing groups of racial and ethnic elders, exceeding growth rates of older Whites and Blacks in the decade between 1980 and 1990. American Indians age 65 and above experienced a 52% increase during that same decade compared to 21.4 and 20.2% increases for Whites and Blacks, respectively (Barresi & Stull, 1993) . In addition, Manson and Callaway (1988) have estimated a doubling of the American Indian population over age 75 by the year 2000. Michigan American Indians aged 60 and older increased at a rate (72%) in excess of all other minority elders in the state between 1980 (Chapleski, 1992 .
Older members of racial minority groups are more likely to be confronted with poorer life conditions and limited access to resources and opportunities than majority elders (Jackson, Kolody, & Wood, 1982) . American Indians experience among the most severe social and economic conditions of any racial and ethnic minority elderly group in the United States. Their housing frequently lacks plumbing or electricity (National Indian Council on Aging, 1981) and is often in extreme disrepair (Chapleski, 1992) . Poverty is widespread, with more than 30% of American Indians age 60 and over living at or below 125% of the federal poverty level. On some reservations more than half are below the official poverty level. In Michigan, American Indian elders are more likely than Black or Hispanic elders to have incomes at or below the poverty level (Chapleski, 1992) .
The relocation and dispersement activities of the 1800s produced a patchwork of arrangements between tribes and the federal government ranging from no recognition, money, or services to full recognition and allotments of money that continue today. These political-economic decisions have profound effects on the nature and type of social, political, and economic structures the various tribes have developed. The historic restriction of American Indians to reservation areas or Indian territory is reflected in residential patterns today. The trust arrangement between the federal government and federally recognized tribes sets these tribes apart from the vast number of rural American Indian settlements, tribes, or clans that have never received federal recognition. More than half of all the nation's American Indians live in urban areas and less than one quarter live on reservations.
Michigan's American Indian population is quite similar to national census findings, with approximately 59% living in urban locations, 24% in federally recognized reservation areas, and 17% in rural off-reservation areas. Although the majority live off reservations, whether in urban or rural locations, little attention or money is directed toward them. In a recent study, Chapleski and Dwyer (1995) found that the rural/urban dichotomy ignores the heterogeneity among rural American Indians by failing to account for the differences between the isolated off-reservation rural residents and those living on or near a federal reservation. Evidence of the disproportionate availability of resources is captured by using a tripartite model of area of residence to examine in-home service use. Reservation dwellers were 4.1 times more likely to use home services, 3.8 times more likely to use a home health aide, and 5.5 times more likely to have a home visit than urban elders, controlling for other characteristics. Rural off-reservation elders were more than four times less likely to use home health services than their rural on-reservation counterparts. Therefore, the typical rural/urban or on/off reservation dichotomies are not sufficient to capture variation by area of residence.
American Indian Elders and Health
American Indian elders are in worse health, have less access to health insurance, and experience higher mortality risks than White elderly (Agree, 1988; John, 1991 John, , 1995 . Average life expectancy at birth is three years less than that of Whites (Barresi & Stull, 1993) . However, in the Great Lakes region (Minnesota, Wisconsin, Michigan, and Indiana) American Indian life expectancy is 6.4 years less than the U.S. life expectancy for all races (IHS, 1990) . Although data describing functional assessments are limited, there is mounting evidence that chronic and degenerative diseases are increasing. Extant research has determined that American Indians suffer from a higher rate of chronic ailments, such as diabetes, liver and kidney disease, high blood pressure, emphysema, and gall bladder problems than do White populations (Agree, 1988; Chapleski, 1990 Chapleski, , 1992 Edwards & Edwards, 1989; NICOA, 1981) . The 1987 Survey of American Indians and Alaska Natives (SAIAN, a supplement to the National Medical Expenditure Survey), however, found no differences in age and sex adjusted rates for hypertension, emphysema, or arthritis (Johnson & Taylor, 1991) .
Although no single health data source provides comprehensive data for American Indians, health conditions have been found to vary by area of residence (Burhansstipanov, 1993) . For example, poorer health has been reported among older urban American Indians compared to their reservation counterparts (Kramer, 1991; NICOA, 1981; Weibel-Orlando & Kramer, 1989) . Moreover, IHS data show great regional variation. Although some illnesses and diseases exceed the rates of Whites in all regions of the country ( e.g., diabetes and gall bladder), other rates are lower (e.g., cancer; McCabe & Cuellar, 1994) .
Although the health status of American Indians has improved considerably in recent decades (IHS, 1990) , their morbidity and mortality rates continue to exceed those of the general population at all ages (IHS, 1990) . The relationship between health behaviors, disability, and morbidity is well documented (Fries, 1989; Manton, 1988) . Furthermore, diseases most prevalent among older Native Americans are chronic and degenerative in nature and may be prevented or treated with changes in individual behavior (Chapleski, 1992; LeMaster & Connell, 1994) . Two such behaviors are tobacco abuse and consumption of alcohol. Although 42.1% of Michigan American Indians age 18 and older smoke regularly, compared to 27.1% of the U.S. population age 18 and older (Chapleski, 1992) , the use and abuse of alcohol is not as clear, and both behaviors decline with age (Chapleski, 1992) .
There is a small body of research addressing health differences among American Indian elders by important social and demographic characteristics. However, most of the extant research is based on large tribes west of the Mississippi, and little is known about variability in the health status and well-being of these elders in the northeastern U.S. In addition, there are a number of studies relating urban/rural differences in health among American Indians (Grossman, Krieger, Sugarman, & Forquera, 1994; Kramer, 1991; LaFromboise, 1988; Manson & Callaway, 1988) , but none compare the tripartite geographical pattern that accounts for both the offand on-reservation location and urban or rural residence. Although Chapleski and Dwyer (1995) used the tripartite model, their focus was on use of inhome services.
A significant problem when exploring the heterogeneity of the Native American elderly population is the availability of adequate data. The few national studies of American Indians of sufficient size to differentiate by important social characteristics (i.e., sex, tribe, socioeconomic status) either do not include important measures of social support, health, and well being, or have not been made widely accessible to other researchers (LaVeist, 1995) . The data used in this research provide a unique opportunity to examine one cultural group of American Indian elders using a comprehensive instrument. Five research questions are considered in the analysis. First, what are the rates of specific chronic conditions for the overall sample? Second, are there differences in rates of morbidity and comorbidity between the three strata (federally recognized reservation, rural off-reservation, and urban)? Third, how do the sample rates compare to national samples of the general population? Fourth, what are the correlates of comorbidity and functional ability? Finally, what are the consequences of comorbidity and functional ability for long-term care needs?
Methods

Sample
The data used in this research are from the first wave (1994) of the Long-Term Care and Social Support: American Indian Aged project, a longitudinal study funded by the National Institute on Aging. The purpose of that project was to examine and compare informal social networks, preferences for long-term care, and utilization of health and longterm care services between urban, rural off-reservation, and reservation-based American Indians. The study defined elderly as age 55 and above for two reasons. First, although the Older Americans Act (OAA) identifies age 60 as the eligibility point for senior services, American Indians experience significantly lower life expectancy than the general population. In order to generalize to the oldest 10% of the American Indian population, we lowered the respondent age criterion to 55. Second, given their sovereign status, Native American tribes have the right to determine age limits for recipients of services under Title VI of the OAA. All Michigan-based tribes use age 55 as their criterion for elder services.
The multimethod approach used in this study included surveys, focus groups, and field observations. The tribal groups and urban Indian agencies provided lists of persons age 55 and older from which survey respondents were randomly selected. Face-to-face interviews were conducted by formally trained American Indian interviewers with 309 Michigan American Indian respondents, aged 55 and older, in three distinct strata. The target population was noninstitutionalized Michigan American Indians in urban, rural, and reservation areas, representative of the major tribal groups in the statePotawatomi, Ojibway, and Odawa. The reservation stratum was limited to a three-county area of one of the seven federally recognized tribes; the rural offreservation stratum included four of six state historic tribal groups, and the urban stratum was limited to the tricounty Detroit metropolitan area. The urban sampling frame was augmented using the multiplicity sampling technique in order to reach the goal of 120 respondents. Following each interview, respondents were asked to identify two other persons who fit our eligibility criteria. Once the original frame was exhausted, we added all the additional names to the sampling frame. The final outcomes by strata were 124 urban, 101 reservation, and 84 rural. The overall response rate was 73%. The percentages of Michigan American Indians who live in rural, urban, and reservation areas are 16.9, 58.8, and 24.3, respectively. Although the rural and reservation strata were oversampled slightly, the data were weighted to adjust for stratification.
Survey findings from the first wave of the LongTerm Care and Social Support: American Indian Aged study reveal a high level of homogeneity in biocultural roots across all strata, although the urban elders were much less likely to have been born into one of the Michigan Indian tribes. More than 97% of the reservation and rural sample was born in Michigan compared to 37.5% of the urban strata. However, more than 95% of the non-Michigan born came from other Great Lakes or Woodlands tribes. Young (1994) described a variety of Native American societies existing prior to the arrival of Europeans, who shared sociocultural traits and can be grouped into 10 large contiguous geographical zones called culture areas. The Northeast area encompasses the woodlands around the Great Lakes, the valley of the St. Lawrence River, and the Atlantic seaboard. The tribes in that area shared a similar language and lifestyle (Young, 1994) . Thus, the sample offers a group of American Indians with similar biological and cultural roots, increasing confidence that the differences between strata and other important sociodemographic variables are not due to biocultural causes (Young, 1994) .
Study Population Characteristics
Explanatory variables that describe the elders are separated conceptually into three broad categories: sociodemographic, health risk behaviors, and health (including functional ability). These variables are presented in Table 1 . All data are weighted to adjust for stratification.
Sociodemographic variables include sex and marital status, coded " 1 " when the elder was a woman or was married. Sixty-four percent of respondents were women. One-half of respondents were married or lived with a partner (50.7%). On average, elders were 68 years old {SD = 8.56). For descriptive purposes, age is coded in three categorical groups: 55 to 64, 65 to 74, and 75 and older. The age of respondents fell mostly into the 55 to 64 (37.3%) and 65 to 74 (43.7%) categories, with 19.0% in the 75 and over category. Education is coded into three categories: 54.1% of respondents had less than high school education, 23.3% graduated from high school, and 22.1% had education beyond high school.
Area of residence is collapsed into three distinct types of residential places: urban, rural off-reservation, and rural reservation. Two health risk behavior measures include habitual smoking of tobacco (coded 1 = yes and 0 = no) and drinking behavior, an index formed from both quantity and frequency. Quantity refers to the number of drinks per drinking day, whereas frequency refers to the number of drinking days per month. Each dimension was scored on a 0 to 3 scale. A total score was combined by summing both dimensions. The drinking index ranged from 0 to 6, with a mean of .75 {SD = 1.36). Only 28% of the respondents reported that they drank alcohol at any time, and 21% smoked, considerably smaller percentages than reported among all adult (18 and older) American Indians in the same region (Chapleski, 1992) .
Chronic Conditions
We examined the impact of 21 chronic conditions. The information regarding the presence of chronic conditions was obtained from self-reports.
All chronic conditions were assessed from responses to the question: "In the past 12 months, have you been told by a doctor, nurse, traditional healer, counselor or Community Health Representative (CHR) that you have any of the following conditions. Do you have arthritis?" and so forth. The answer is coded 1 if the respondent has arthritis, and 0 otherwise. An index of chronic conditions was created by summing scores of these 21 chronic conditions. The index of number of chronic conditions ranges from 0 to 11, with a mean of 3.90 {SD = 2.4) conditions per elder.
Medical burden represents an individual's overall medical status. Ideally, this would take into account not only the number of chronic diseases, but also the severity of these diseases. In order to evaluate the impact of medical burden on independent functioning, respondents' medical diagnoses were coded using the Index of Comorbidity (CMI). The CMI, developed by Charlson, Pompei, Ales, and MacKenzie (1987) , combines coexistent diseases that have each been weighted for their relative risk. This index provides a method of measuring not only the number of comorbid diseases but also the seriousness of these diseases. Those diseases that were significantly associated with mortality were identified, and weights equivalent to adjusted relative risks were assigned to them. Total score on the index is calculated by coding each coexistent disease according to these weights and summing the weights for each patient. High scores reflect a high number or degree of seriousness of coexisting diseases, or both. It is the only published method of controlling for comorbidity factors developed empirically. Although the CMI was created to predict mortality, it makes sense that the CMI would also predict morbidity. It is well known in medical rehabilitation, for example, that comorbid diseases such as diabetes, lung disease, and renal disease make recovery from a hip fracture more difficult (Kutner & Brogan, 1992) . To test the efficacy of the CMI in predicting morbidity, a double cross-validation procedure was conducted utilizing 154 older adult medical rehabilitation patients (Moore & Lichtenberg, 1996) . CMI, as compared to demographic and cognitive data, was the best predictor of Activities of Daily Living (ADLs) abilities. It was concluded that the use of CMI in testing for morbidity was indicated.
Functional limitations are assessed by Activities of Daily Living and Instrumental Activities of Daily Living (lADLs). ADLs and lADLs are combined into two seven-item indexes: (a) summed scores of seven ADLs (eating, dressing, grooming, walking, getting in/out of bed, bathing, toileting), and (b) summed scores of seven lADLs (using the telephone, getting to places out of walking distance, shopping, preparing meals, doing housework, taking meds, handling money). Originally developed by Katz and his colleagues (1963) and Lawton and Brody (1969) , these measures are relatively simple to apply and are reliable predictors of service need and use by older persons with functional limitations. The separate measures were coded into dummy variables as follows: 0 if the respondent reported being able to do the activity without any help, and 1 if the respondent needed some help or was completely unable to do the activity. We dichotomized the responses in order to maximize the contrasts and because the individual variables are highly skewed. The individual items were summed to form the total scores. This technique for measuring difficulty with ADLs and lADLs was used by Wolinsky and Johnson (1991) and in the National Medical Expenditure Survey (a project of the Center for General Health Services Intramural Research) and provides a broad definition of functional limitation, including persons with any difficulty (Short & Leon, 1988) . Seventy-eight percent of respondents have no limitation on ADLs whereas 71.4% have no limitation on lADLs. Mean scores for the ADL and IADL indexes are .40 {SD = 1.01) and .76 {SD = 1.52), respectively.
Results
Chronic Health Conditions
The top 10 most frequently reported chronic conditions include arthritis, high blood pressure, diabetes, obesity, hearing impairment, vision problems, heart problems, allergies, bronchitis/asthma, and kidney and prostate problems. Comorbidity is significant among this population -only 7.1% of respondents reported no conditions and the mean number of conditions per elder was 3.90 {SD = 2.46). Overall, 25.1% have one or two conditions, 30.2% have three or four conditions, and 37.6% have five or more chronic conditions.
No single condition varies significantly by area of residence. However, with one exception -obesity -rural American Indians in this sample have the lowest incidence of chronic health conditions. Urban elders have higher rates of diabetes and allergies, although this is not statistically significant. The composite index of all symptoms, however, is significantly different by strata such that rural elders have significantly fewer chronic conditions (3.04) than either their urban (4.08) or reservation counterparts (4.05). Table 2 shows comparisons of selected conditions with national samples of older persons. The Great Lakes American Indians age 55 and over, compared to an older U.S. national sample (age 65 and older), exhibit much higher rates of nearly all chronic conditions, with the exception of heart problems and hearing impairments. Arthritis, high blood pressure, kidney and prostate disease, and bronchitis and asthma are more prevalent among the older American Indian sample; obesity is twice as prevalent; and allergies, vision problems, and diabetes are three times as prevalent as in the general population. These differences are even greater when comparing reported illnesses with the 1984 Survey on Aging, a general population survey using the same age criteria (55 and older). Although the SAIAN found no differences in age-and sex-adjusted rates for hypertension, emphysema, or arthritis (Johnson & Taylor, 1991) , the conflicting findings may be due to differences in the populations studied, because the SAIAN is an IHS-based sample and therefore largely excludes urban residents.
Relations Between Area of Residence and Sociodemographic and Health Variables
The relations of area of residence to sociodemographic and health variables were examined in a series of one-way analyses of variance (ANOVAs) and chi-square analyses. With respect to age, reservation elders are older (M = 71.71), whereas younger elders lived in urban (M = 67.08) or rural, off-reservation (M = 66.61) areas, F(2,312) = 9.35. p < .001. There was also a significant effect F(2,312) = 5.96, p < .05 for location in terms of drinking behavior. Rural, off-reservation American Indian elders drank more (M = 1.29) than urban (M = .58) or reservation (M = .79) elders. This may be related to the lower number of reported chronic conditions in the rural area. As health conditions decline, perhaps drinking and smoking interact with illness symptoms and are no longer enjoyable. However, cause and effect are unclear with cross-sectional data, and the finding warrants further examination.
Two significant chi-squares also emerged. In terms of education, reservation-dwelling elders were less likely to have graduated from high school; rural elders were more likely to have graduated from high school, x 2 = 10.86, p < .01, than the reservation elders; and urban elders were more likely to have had some post high school education. Among reservation elders, 61.4% did not have high school degrees, compared to 53% in the rural and 52.4% in the urban areas. Urban residents had the most advanced education, with 27% reporting post high school experience, compared to 10.8% of rural and 17.8% of reservation respondents. In terms of current smoking, reservation and urban elders were more likely not to smoke than were rural elders, x 2 = 11.75, p < .01. Although 36.5% of rural elders reported smoking cigarettes, only 20.3% of reservation and 17% of urban American Indian elders smoked. Given that the mean age of reservation elders is between four and five years older than either the urban or rural elders, perhaps advanced age serves as a moderator of both smoking and drinking behaviors.
Correlates of Comorbidity and Functioning
The bivariate correlations between sociodemographic and health variables can be found in Table  3 . Point biserial correlations were used for the three categorical variables (married, female, and smoker) and all other variables were continuous. Consistent with most gerontological samples, the oldest adults in this sample were less likely to be married and have less education than the younger participants. Age was unrelated to sex, however.
Demographic variables were associated with 'Reported > 120% deviation from ideal weight. health behaviors such as current alcohol use and smoking. Current alcohol use was related to being younger and to being male. Current smoking was related to being younger. Interestingly, marital status was unrelated to health risk behaviors. Current smoking was, however, significantly related to current drinking.
The severity of physical diseases index, CMI, was significantly related to age but not to sex, education, or marital status. CMI was also significantly related to health and functional ability variables. Those who were currently drinking and smoking had less severe physical disease. Those with higher CMI scores had greater assistance needs for their ADLs and lADLs. Finally, CMI score was highly related to number of chronic diseases, although the variables were not necessarily redundant, sharing approximately 56% of the variance.
Age was related to ADL and IADL functioning; being older was associated with more ADL and IADL limitations. Less education was associated with more IADL limitations. Current alcohol usage was associated with fewer ADL and IADL limitations. Current smoking was related to fewer IADL limitations. However, education and health risk associations with ADLs and lADLs may be confounded by age. Finally, ADLs and lADLs were significantly related to one another.
Predicting Comorbidity and Functional Abilities
Ordinary least squares (OLS) regression analysis is used to estimate the parameters of the specified hierarchical models. In these models, the sociodemographic characteristics were entered on the first step, as these are preexisting conditions. The health risk behaviors were entered on the next step, followed by the index of all symptoms. Finally, medical burden (CMI) was entered on the last step. It should be noted that, given their high correlation, one could raise the issue of multicollinearity between the CMI and the index of number of diseases. However, the shared variance does not exceed standard R 2 cutoff levels, that is, .64 (Gordon, 1967) . Thus, the inclusion of both CMI and number of diseases in the same equation does not exceed "harmful multicollinearity" (Cordon, 1967; Wolinsky & Johnson, 1991) . The reason for including both was to document the utility of the CMI in accounting for function above and beyond the simple tallying of disease conditions. Furthermore, by adding the health conditions to the models that already include sociodemographic factors and health risk behaviors, we can determine whether these conditions contribute to functional ability beyond the effect of the environmental and behavioral characteristics. Table 4 is a summary of the regression analyses for all three models once all variables were entered. Also shown is the amount of variance explained at each step and the significance of the R 1 increments.
CMI. -Hierarchical regression analysis was used to determine the best predictors of CMI scores. In step 1, sex, education, marital status, age, and the residence dummys were entered into the equation, accounting for only 4% of CMI variance, ^(6,271) = 1.74, n.s. In step 2, current smoking and alcohol use were entered, accounting for an additional 6% of the variance, F(2,269) = 8.97, p < .01. In step 3, the number of diseases was entered, accounting for an additional 45% of the variance, F(1,268) = 268.00, p < .001. As can be seen in the table, only being married, alcohol use, and number of diseases were significant predictors of CMI scores. The predictors overall accounted for 55% of CMI variance, F(9,268) = 35.85, p <.000.
IADL -Hierarchical regression analyses were utilized to test which variables predicted functional abilities, and to test whether CMI was a unique predictor of functional abilities, accounting for functional ability variance above and beyond that of other predictors. Age, marital status, education, sex, and residence were entered on the first step of the regression to predict IADL abilities. These variables accounted for 14% of IADL variance, F(6,271) = 7.04, p < .001. Alcohol use and current smoking were entered on the second step of the regression. These IADL variables accounted for an additional 2% of IADL variance, F(2,269) = 3.20, p < 05. On the third step, number of diseases was entered and accounted for an additional 5% of IADL variance, 5(1,268) = 16.96, p < .01. CMI was entered on the last step and added an additional 1% of IADL variance, 5(1,267) = 3.42, p < .05. As can be seen in Table 4 , only age was a significant predictor of IADL abilities, although CMI approaches significance (p < .10). Overall, the predictors accounted for 22% of the variance in IADL abilities, 5(10,267) = 7.31, p < .001.
ADL -The first step of the regression with the sociodemographic measures accounted for 5% of ADL variance, 5(6,271) = 2.23, p < .05. Alcohol use and current smoking were entered on the second step of the regression and accounted for an additional 1% of ADL variance, 5(2,269) = 143, n.s. On the third step, number of diseases was entered and accounted for an additional 7% of ADL variance 5(1,268) = 21.56, p < .001. CMI was entered on the last step of the equation and accounted for a significant 3% of ADL variance, 5(1,267) = 9.54, p < .01. In Table 4 is a summary of the regression results once all of the variables were entered. As can be seen in the table, only age and CMI are significant predictors of ADL abilities. Total variance predicted was 16%, 5(10,267) = 4.90, p < .001.
Discussion
American Indians from the Great Lakes region reported a higher prevalence of diseases overall, and a higher prevalence of specific serious illnesses, than was reported for the United States population as a whole or a national sample of American Indians and Alaska Natives. The prevalence of diabetes and vision problems, for instance, was three times greater in the American Indian sample than in United States allrace population-based surveys. Arthritis and obesity were also problems notable for their relatively high prevalence in the American Indian sample compared to the overall population surveys. It is not surprising, then, given the nature of diseases such as diabetes and conditions such as obesity, that this sample of American Indians has more ADL and IADL impairments than would be expected from a community-based sample. For example, one national study of older Americans reported 5% with any ADL or IADL impairments (Livingston Bruce, Seeman, Merrill, & Blazer, 1994) . Approximately one-fifth of the older American Indians had limitations with two or more lADLs, and one or more ADLs. Thus, health and disability issues are likely to gain increasing attention as longevity increases in American Indian culture. It is important, therefore, to determine the link between demographic variables, medical burden, and disability. Furthermore, given that American Indian elders are less likely to become institutionalized than their White counterparts, long-term care planning may require unique approaches to accommodate the health and disability of this population.
Demographic variables were poor predictors of medical burden. This finding, consistent with findings among the majority culture, indicates that chronological aging is not related to medical burden in any simplistic way. Thus, knowing age, education, marital status, and area of residence does not significantly contribute to an understanding of medical burden.
Interestingly, one of the main hypotheses of this study, that strata would be a significant predictor of functional abilities, was not supported. Although no significant effects emerge for area of residence and Vol. 37, No. 5,1997 each specific condition, differences surface for the co-occurrence of conditions. The rural strata had significantly fewer chronic conditions than either the reservation or urban populations. The difference in health of elders on the reservation may be due to advanced age, however, because the reservation elders were on average five years older than either the urban or rural elders. The higher rates of chronic conditions for older urban American Indians support findings from other research on urban American Indian health (Kramer, 1991; NICOA, 1981; Weibel-Orlando & Kramer, 1989) . This finding merits further analysis to examine the differences between this particular rural cohort and the urban and reservation cohorts that are predictive of health.
The index of comorbid severity (CMI) proved to be a significant predictor of functional abilities, particularly activities of daily living. That is, the CMI accounted for unique ADL variance above and beyond that accounted for by demographic or health variables (including a simple tallying of number of diseases). Thus, understanding the severity and cooccurrence of diseases experienced by these American Indian elders helps to account for self-reported disability. Age was the only other significant predictor of self-reported ADL abilities. The findings from the present data indicate that medical burden, not demographic or social variables, was the best predictor of self-reported activities of daily living, similar to Moore and Lichtenberg's (1996) findings. Although the utility of the CMI over the simple sum of conditions is demonstrated by the CMI's larger beta coefficients in the full models of both the ADL and IADL, the substantive contribution of this measure can best be substantiated in varied replications of its use and with longitudinal data.
Age was the only significant predictor of selfreported IADL abilities, although there was a trend for CMI to be a significant predictor. In this analysis it was clear that the shared variance between CMI and number of conditions accounted for most of the IADL variance. On step 3 of the regression, number of medical conditions added a significant 5% of the unique variance to the prediction of IADL skills. However, on step 4, after controlling for number of conditions, CMI became marginally significant (p = .08), adding to the model above and beyond the simple index of conditions.
A major strength of this research is its focus on understanding differences between residential locations and differences in sociodemographic conditions. The data are just not available to speak with authority or generalize to the entire indigenous population. Many tribes west of the Mississippi, especially large southwestern tribes, have not been as exposed to acculturation experiences as have eastern tribes, in large part due to geographic and social isolation. Urban generalizations may be more appropriate but should be made cautiously and posed as a researchable question.
Weaknesses of the current methodology include the cross-sectional nature of the data as well as the sole use of self-reported measures for ADL and IADL abilities. The cause-effect relationships modeled in this research can only be assumed without time sequential knowledge. For instance, the finding that smoking, and to a lesser extent drinking, are predictors of comorbid conditions, may well be interpreted in an opposite direction. Perhaps those who have a greater number of more serious conditions are no longer smoking or drinking due to the presence of chronic conditions. Second, it may be that illness and age account for perceived differences in functioning but not performance or observed differences. Although ADL and IADL abilities appear straightforward, it may be erroneous to assume that self-report reliably translates into performance. Other weaknesses include the lack of quantitative data on the level of usage of cigarette smoking. Although quantity and frequency were included in the alcohol measure, those reporting did not appear to drink in excess (on an index of 0-6, the mean was .75). Furthermore, alcohol-related mortality rates are higher for younger American Indians than for the general population (McCabe & Cuellar, 1994) and therefore the older cohort in this study may be those who survived due to healthier life styles. We just do not know. These measures simply were not adequate to capture their effects on health and functional abilities in a cross-sectional data set.
Despite the methodological shortcomings, there are some important findings from this study. First, American Indians suffer from higher rates of significant illness than do Whites. Second, differences in residential location (reservation, rural, or urban) are not a significant predictor of either medical burden or functional ability in models controlling for sociodemographic and behavioral factors. Third, severity of medical burden, along with age, is the best predictor of both personal and instrumental activities of daily living. Future research, using longitudinal data, will determine whether medical burden is a good predictor of ensuing disability or mortality, or both.
